The genus Promicrogaster (Hymenoptera, Braconidae, Microgastrinae) in North America is revised and seven new species are described: floridakeys, gainesvillensis, huachuca, jaymeae, madreanensis, rondeau and virginianus. All but one have so far been found in protected areas of Canada and the USA, with two species collected at rather high altitudes of over 1,600 m.a.s.l. (Arizona, southwestern USA), whereas the other five were found in Eastern North America (southern Ontario and several USA states) at relatively lower altitudes (less than 150 m.a.s.l.). A key to all 31 described species in North and Meso America is provided. A species from Costa Rica previously described in Promicrogaster is here transferred to a different genus as Hypomicrogaster pablouzagai (Fernandez-Triana & Boudreault, 2016), comb. nov.
Introduction
The genus Promicrogaster (Hymenoptera: Braconidae, Microgastrinae) comprises a very distinctive group of microgastrine wasps, on account of its very long, strongly curved ovipositor with its apex sinuate. It is widely distributed in the New World, with 32 currently described species (Fernandez-Triana et al. 2016) , and a probable species-richness estimated by Mason (1981) to be over 100 species. In spite of that, specimens are rare in collections, and very few details of its biology are presently known. All of the verified host records for Promicrogaster are from caterpillars of the Lepidoptera families Sesiidae and Tineiae living deeply inside more or less woody plant material (reviewed by FernandezTriana et al. 2016) , suggesting than the sinuate ovipositor tip is an adaptation to steer it through fissures in harder/more woody structures than mere leaf rolls (e.g., Quicke 2015) .
Until now, no species of Promicrogaster had been reported from North America, although Mason (1981) and Fernandez-Triana et al. (2016) mentioned a few undescribed specimens present in collections. Seven sp. nov. from Canada and the United States are described below, increasing the total of known Promicrogaster species in the New World to 38. A recent key to Meso American species by Fernandez-Triana et al. (2016) is updated and modified below to accommodate the new North American species.
Methods
Promicrogaster is a very rarely collected genus (Mason 1981 , Fernandez-Triana et al. 2016 , and it is poorly represented in collections. This study is based on 10 specimens available for study in the Canadian National Collection of Insects (CNC) in Ottawa, out of thousands of Nearctic Microgastrinae specimens that were examined.
Morphological terms and measurements of structures are mostly as used by Mason (1981) , Huber and Sharkey (1993) , Whitfield (1997) , Karlsson and Ronquist (2012) , and Fernández-Triana et al. (2014a) . Mediotergites 1, 2, etc., are abbreviated as T1, T2, etc. Flagellomere 1 is the closest to the pedicel while flagellomere 16 is the apical one. Because the ovipositor in Promicrogaster is curved and crooked at the very apex, its length is difficult to measure accurately; the ovipositor length measurements provided for each sp. nov. are only intended as an approximation. In any case, the ovipositor and its sheaths are some of the longest observed in any Microgastrinae genera; they are usually two times longer than the metatibia length. The descriptions include characters that are commonly used in describing Microgastrinae (e.g., body measurements such as length of body and fore wing, ovipositor sheath; and also color of particular body areas). These characters follow a recent revision of the Mesoamerican Promicrogaster (Fernández-Triana et al. 2016) , so as to facilitate future comparisons between species in the New World.
The dichotomous key is based on that provided by Fernández-Triana et al. (2016) , expanded to accommodate the new North American species, and revised to correct some previous inaccuracies. In a few couplets of the key, some qualifiers ("either", "and", "or", "and/or") are shown in bold and italic to be explicit that in those cases more than one character state must be considered.
The key mostly uses morphological characters, but in one couplet molecular characters are provided to differentiate species that are morphologically similar to each other. In that case, characteristic loci in the DNA barcoding region are detailed. The bases are numbered from the start of the COI gene according to the reference sequence U37541 (Drosophila melanogaster), and are only diagnostic within that couplet. The letters A, C, G, and T correspond to adenine, cytosine, guanine, and thymine respectively.
Photos were taken with a Keyence VHX-1000 Digital Microscope, using a lens with a range of 13-130×. Multiple images through the focal plane were taken of a structure and these were combined to produce a single in-focus image, using the software associated with the Keyence System.
For two species molecular data was available (DNA barcodes, the 5' region of the cytochrome c oxidase I (CO1) gene, Hebert et al. (2003) ). Information for those sequences can be retrieved from the Barcode of Life Data System (BOLD) (Ratnasingham and Hebert 2007) .
Results
Detailed morphological characterization of Promicrogaster was provided in Fernández-Triana et al. (2016) . It is a very distinctive genus defined by the combination of elongate and bilobate glossa, large polished areas on lateral face of scutellum, and ovipositor shape and length. Within Microgastrinae, it can only be confused with Sendaphne, but the later has a much less transverse mediotergite 2, the apex of the ovipositor is not sinuate, the propodeum is entirely or mostly smooth, and the first discal cell is much wider (e.g., Fernández-Triana et al. 2014b) .
A total of seven Promicrogaster species, all new and described below, are here recognized for North America (Table 1 ). All but one have so far been found in protected areas of Canada and the USA. Two species were collected in Southwestern USA (Arizona) at rather high altitudes (over 1,600 m.a.s.l.); the other five were collected in Eastern North America (southern Ontario and several USA states), at relatively lower altitudes (less than 150 m.a.s.l.). Although a few additional species are expected to be found in North America, especially when other collections are studied as comprehensively as that of the CNC has been, most of the undescribed species in this genus will probably be found in South America.
Five of the seven sp. nov. described below are only represented by a single specimen, in spite of the studied region having tens of thousands of specimens of Microgastrinae in the CNC collection that were examined for this paper. The relative scarcity of Promicrogaster specimens from North America is similar to what was found when studying the Costa Rican fauna (Fernández-Triana et al. 2016) , when very few specimens of the genus were available among tens of thousands of specimens of Microgastrinae examined. Whether Promicrogaster is indeed rare in nature or just not commonly collected is still unknown.
As was the case for species described from Costa Rica (Fernández-Triana et al. 2016) , no biological information is available at present for the North American species.
Only two of the sp. nov. (jaymeae and madreanensis) have some molecular data associated (DNA barcodes), in one case only a minibarcode of 165 base pairs.
Further study revealed that one of the species from Costa Rica described in Fernán-dez- Triana et al. (2016) , the nominal Promicrogaster pablouzagai Fernandez-Triana & Boudreault, 2016 , is better placed in Hypomicrogaster, with the comb. nov. proposed below (see section "Taxonomic treatment of species, in alphabetical order"), and it is excluded from the key. The updated key below covers all 32 species so far described from North America and Meso America and believed to be correctly placed in Promicrogaster. Detailed images and full descriptions of the Mesoamerican species are not repeated here as they can be freely accessed in Fernández-Triana et al. (2016) . South America is the only remaining area in the New World pending study and description of its species, most of them undescribed. ( 
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Notes.
A critical re-examination of the available specimens (including the holotype) as well as the numerous DNA barcodes available, clearly indicate that this species is better placed within Hypomicrogaster. The propodeum has an irregular pattern of carinae around the median longitudinal carina, but still it is possible to distinguish a partially defined areola (at least apically) which is similar to other known species of Hypomicrogaster. The head is also considerably transverse (i.e., significantly much wider than high in frontal view), another morphological feature that is typical in this genus. The DNA barcodes cluster close to many other species of Hypomicrogaster and relatively distant from Promicrogaster, further supporting transferring the species here. Diagnosis. Among the darker coloured species with unicolorous (brown to black) flagellomeres, P. floridakeys is unique in having the propodeum with an almost complete areola (all other species lack an areola).
Promicrogaster floridakeys
Description. Head: mostly black, labrum and mandibles yellow. Diagnosis. This species is morphologically similar to P. huachuca (Arizona), P. jaymeae (Canada), and P. liagrantae (Costa Rica), but there are enough morphological differences (see key above for details on how to separate those four species) and disparate geographical distributions (including different ecosystems and considerable variation in altitude) to consider all of them as different.
Description. Head: mostly dark reddish-brown, labrum and mandibles yellow, clypeus mostly dark reddish-brown but with comparatively large yellow spots on postero-lateral margins. Flagellomeres: dark brown. Mesosoma: mostly dark reddish-brown laterally, dorsally mostly black (but with faint reddish-brown spots on posterolateral margins of anteromesoscutum). Tegula: yellow. Metasoma (dorsally): mostly dark brown to black, T3 with yellow spots laterally. Metacoxa: yellow. Diagnosis. This species is morphologically similar to P. gainesvillensis (Florida), P. jaymeae (Canada), and P. liagrantae (Costa Rica), but there are enough morphological differences (see key above for details on how to separate those four species) and disparate geographical distributions (including different ecosystems and considerable variation in altitude) to consider all of them as different. Diagnosis. This species is morphologically similar to P. gainesvillensis (Florida), P. huachuca (Arizona), and P. liagrantae (Costa Rica), but there are enough morphological differences (see key above for details on how to separate those four species) and disparate geographical distributions (including different ecosystems and considerable variation in altitude) to consider all of them as different. The Canadian species can be separated based on its fore wing vein R1 yellow-white, T3+ yellow-orange on posterior 0.2-0.5, metacoxa dark brown on anterior 0.3, and T2 mostly sculptured (fore wing vein R1 dark brown; metasoma mostly dark brown to black, metacoxa entirely yellow, and T2 mostly smooth on P. liagrantae).
Description. Head: mostly black, labrum and mandibles yellow. Molecular data. The holotype rendered an almost complete DNA barcode (622 base pairs), the sequence page in BOLD is CNSLK014-12. It belongs to BIN BOLD:ADA9820, which contains another sequence, from P. liagrantae (Costa Rica).
The two sequences are rather similar (1.73% base pairs difference) but represent different species.
Etymology. Named after Jayme Sones, Collections Manager of the Centre for Biodiversity Genomics (CBG), University of Guelph, Canada, in appreciation of the extraordinary work she has done for the CBG during the past 15 years, and as a big thanks for her support and help with many braconid loans and other topics over the years. Diagnosis. This species is morphologically similar to P. tracyvindasae (Costa Rica), but can be distinguished from it (and from all other described species of Promicrogaster from North and Meso America) because of its clypeus with a strong notch centrally on posterior margin. Etymology. Named after the Madrean sky island ranges in Arizona. The Madrean sky islands are pine-oak woodlands found at higher elevations in Mexico, Arizona and New Mexico (USA); they are surrounded at lower elevations by the Sonoran and Chihuahuan deserts, and are important because of their endemism and relict populations. Diagnosis. This species is morphologically similar to four species described from Costa Rica (ACG). Apart from the disparate geographical distribution, there are several differences between them, which are best shown in Table 2 below. Diagnosis. Among the darker coloured species (with uniformly dark antenna and entirely dark brown propleuron), with small areolet in the fore wing and tegula and wing base yellow, this species can be distinguished by its relatively small size (body and fore wing length 2.5-2.6 mm) and smaller ocelli (ocular-ocellar line 2.6 × as long as posterior ocellus diameter). All other species with dark colouration are either substantially larger (body and fore wing length at least 3.3 mm, usually more), and/or have larger ocelli, lack an areolet or have some other differences (as stated in the key above).
Promicrogaster madreanensis
Description. Head: mostly reddish-brown, labrum and mandibles yellow. Flagellomeres: brown. Mesosoma: reddish-brown. Tegula: yellow. Metasoma (dorsally): mostly reddish-brown. Metacoxa: mostly brown. Malar distance: less than 0.2 × eye length. Fore 
